The purpose of this study was to determine the influence of mathematical patterns on the student's performance in terms of conceptual understanding and achievement in college algebra and their perception towards the use of mathematical patterns. The study used the pretest-posttest quasi-experimental-control group design. Two sections were randomly chosen from the five sections that were officially enrolled in the first semester of school year 2014-2015. One group was randomly assigned as the control group and the second one as the experimental group. The control group had undergone the lecture-discussion while the experimental group underwent mathematical patterns. The study used three instruments: Mathematics Achievement and Conceptual Understanding Tests and the Interview Guide Questions. The performance of both groups of the students in the pretest and posttest were described in terms of the mean and standard deviation. The analysis of covariance (ANCOVA) was used to determine the effect of two teaching methods. Based on the analysis of the study, the results revealed that there was a significant difference in the student's achievements and conceptual understanding scores as influenced by the teaching method which is the use of mathematical patterns. Furthermore, he students in the experimental group expressed that mathematical patterns was enjoyable and interesting because it allowed them to develop their critical thinking and made mathematics learning easier for them. Based on the findings of the study, the researcher concluded that the use of mathematical patterns is an effective method of teaching in improving students' achievement and conceptual understanding. The researcher recommends that mathematical patterns may be used by mathematics teachers in their classes to help improve achievement and develop conceptual understanding even to pre-school, elementary and secondary levels.
Introduction
Many students at the present are unable to continue college education after completing high school due to financial instability, early marriage and other family issues. Based on the initial investigation and interviews, many of the students who are enrolled in St. Rita's College of Balingasag come from the colleges and universities of Cagayan de Oro City, citing financial constraints as one of the major reasons for this move. In addition, the students' profile show that some are drop outs, transferees and some have started college education late due to the same reason mentioned earlier.
Learning mathematics requires a continuous process of acquisition of knowledge and critical thinking skills. Knowing the present set of students, acquisition of mathematical concept may be interesting and enjoyable if done through investigation of patterns that requires them to think deeply and critically for better conceptual understanding. This is necessary because of the abstract nature of mathematics.
The patterns studied by mathematicians are for all practical purposes and as real as atomic particles studied by physicist (Fi, Degner, 2012) . Pattern recognition is a critical component of success in mathematics. Students at all levels may be provided with opportunities to investigate and uncover patterns throughout their mathematical careers to allow them to explore situations because pattern recognition plays a vital role in the construction of important mathematical model (Quinn, 2005) .
Moreover, the use of patterns is important in the abstraction of mathematical ideas which involves observation, representation and investigation of arrangements and relationships in social and physical phenomena and between mathematical objects themselves (Waters, 2004; English, 2004) . It is essential for students to learn the nature of mathematical patterns for the development of spatial awareness, sequencing and ordering, comparison and classification of ideas. Thus, the development of patternbased thinking, the use of patterns to analyze and solve problems is an extremely powerful tool for doing and understanding mathematics.
In addition, the world trend for quality instruction is increasing because of global competitiveness. This requires high cognitive demand mathematics instruction because the National Mathematics Advisory Panel (2008) has noted that the differences in instruction lead to significant differences in student's achievement. Thus, the importance of high quality instruction that model a critical thinking classroom learning process is very necessary. The high cognitive demand instruction requires teachers who could design a comprehensive and engaging teaching -learning environment which uses effective visuals to help learners with a wide variety of learning styles to develop a strong conceptual understanding of mathematical concepts (Galvez, 2009 ) through patterns.
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Literature Review Mathematical Patterns
The Open University (1988) website stated that imagery is a powerful force for perception and understanding. Being able to "see" something mentally is a common metaphor for understanding it. An image may be of some geometrical shape, or of a graph or diagram, or it may be some set of symbols or some procedures. This means that if you really want to grasp a concept or idea, struggling to visualize is worthwhile. Diagrams or symbols on paper, or physical apparatus are of help. Image of geometrical shape among mathematical models use patterns. The geometric setting for many pattern problems is a sequence of two-dimensional shapes, which is ideally suited to support the recognition of algebraic patterns. Thus, geometric problems help students progress from predicting numerical patterns to expressing algebraic generalizations (Beigie, 2011 ).
Witzel (2003) and his colleagues conducted a study on students identified as having difficulty in learning algebra. The study found out that student who learned how to solve algebra transformation equations through concrete -pictorial approach (CPA) scored higher on post instruction and follow-uptests than the control peers receiving traditional instruction. Furthermore, students who used the concretepictorial approach sequence of instruction performed fewer procedural errors when solving for algebraic variables. This study has bearing with patterns. Thornton (2001) points three reasons to re-evaluate the role of visualization in school mathematics: (1) mathematics is currently identified with the study of patterns; (2) visualization can often provide simple and powerful approaches to problem solving; and (3) teachers should recognize the importance of helping students develop a repertoire of techniques to approach mathematical situations.
Schulz (2011) said that students need to understand patterns, relation and functions to form mathematics concept. They should know how to analyze mathematical situations and structures using symbols; mathematical models to represents and understand quantitative relationships and analyze change in various contexts. A strong foundation in algebra is deemed necessary in the high school level and it is an important indicator in determining the readiness of students; however, the present study did not only consider patterns in algebra, but also other areas of mathematics like geometry. Furthermore, Vinogradova (2010) added that geometry can be used to help students visualize and better understand broad range of mathematical concepts through patterns.
Beigie (2011) found out in his study on the leap of patterns that geometric counting problems offer students a concrete and pictorial setting to follow the abstraction process from number patterns to algebraic expressions. It also allows them to solve problems because the underlying geometry is assisting the algebraic steps. He added that pattern recognition through counting lies at the foundational heart of algebraic thinking and geometric measurement and connects the two topics in a way that reinforces one another. Latonio (2006) recommended in his exploratory study on students' learning readiness of algebra that the mathematic curriculum need to be expanded to include pattern recognition and extension which entail strategies other than counting. Furthermore, relations between objects and numbers need to be focused while the concept of the unknown need to be introduced through varying symbols used in arithmetical expressions and sentences.
The ability to evaluate numerical expressions using patterns and relationships is fundamental if students are to move from merely exploring patterns withy finite cases to describing patterns with symbols. This is a key element of making a successful transition from arithmetic to algebraic reasoning. Pattern exploration task gives the students opportunities to apply he algebraic rules and properties to familiar numerical expressions ).
Pattern exploration tasks may contribute to the development of abilities related to problem solving, through emphasizing the analysis of particular cases, organizing data systematically, conjecturing and generalizing. The Principles and Standards for School Mathematics (NCTM, 2000) acknowledges the importance of working with numeric, geometric and pictorial patterns. Thus, instructional mathematics programs should enable students to engage in activities involving the understanding of patterns, relations and functions (Barbosa, et al., 2007) .
The focus on pattern exploration is frequent in the recent approaches o the study of algebra. The search for regularities in different contexts, the use of symbols and variables that represents patterns and generalization are important components of the mathematics curriculum in many countries (DEB, 2001 ). Working with patterns may be considered a unifying theme of mathematics teaching, appearing in different contexts and contributing to the development of several concepts (NCTM, 2000) . In this research, the use of pattern exploration tasks has the main purpose of setting the environment to analyze the impact of the use of visual strategies in generalization.
Patten generalization has become an important feature of mathematics classrooms around the world. Sometimes these activities focus purely on given numerical terms, but the use of pictorial and figural patterns is now becoming part of the standard repertoire for such generalization exercises. From a pedagogic point of view, the investigation of pictorial patterns potentially allows for a meaningful way of arriving at and exploring algebraically equivalent expressions of generality. Thus, teachers still need a tool box of pedagogical strategies which they can draw on to encourage visual engagement with the pictorial context. Also, teachers should encourage visual engagement with patterning activities presented in a pictorial context (Samson, 2012) .
Awareness of Mathematical Pattern and Structure (AMPS), which generalizes across mathematical concepts, can be a reliable measure and is correlated with general mathematical understanding (Mulligan and Mitchelmore, 2009 ). Because the concrete experience that these objects provide, it allows algebraic generalizations (Beigie, 2011).
Witzel (2003) and his colleagues conducted a study on having difficulty in learning algebra. in learning algebra. in The study found out that student who learned how to solve algebra transformation equations through concrete -pictorial -pictorial -approach (CPA) scored higher on post instruction and on post instruction and on follow-uptests than the control peers receiving traditional instruction. Furthermore, students who used the concretepictorial approach sequence of instruction performed fewer of instruction performed fewer of procedural errors when solving for algebraic variables. This study has bearing with patterns. Thornton (2001) points three reasons to re-evaluate the role school mathematics: (1) mathematics is currently identified with the study of patterns; (2) of patterns; (2) of often provide simple and powerful problem solving; and (3) teachers should recognize the importance of helping students develop a of helping students develop a of to approach mathematical situations. Cockcroft (1995) summarized that mathematics teaching at all levels should include opportunities for: a) exposition by the teacher, b) discussion between teachers and students, c) discussion among students, d) appropriate practical work, e) consolidation and practice of fundamental styles and routine, and f) problem solving investigation. The idea of Cockcroft is related to the present endeavour since the nature of patterns is similar to investigation process.
Conceptual Understanding and Achievement in Mathematics
The Common Core Standards in Mathematics (CCSM) stressed the importance of conceptual understanding as a key component of mathematical expertise. One hallmark of mathematical understanding is the ability to justify, in a way appropriate to the student's mathematical maturity, why a particular mathematical statement is true or where a mathematical rule comes from (Wiggins, 2014 ).
In the analysis of college students' performance at Divine Word College of Vigan, Cajindos (2010) recommended that there should be a thorough explanation of the subject matter through remedial classes for students. Teachers should be inspired and should motivate the students to love the subject to strengthen the attitude towards the subject. The teachers should also be updated with the recent trends and techniques in teaching mathematics to help improve students' conceptual understanding.
Ben-Hur (2006), Steffe and Thompson (2000) posited that learning mathematical concepts involves reflection. Learning new concepts starts from sharp perception and ends in the independent ability of application. This concept is somewhat related to learning by doing on which activities may be done by students after the concept is introduced. In patterns, to learn mathematical concepts and connect the previously learned concept to new situation needs reflection.
In the study of Tsai (2010) about the epistemological relationships on students' beliefs and perceptions of constructivist learning environments where they could (1) interact and negotiate meanings with others, (2) integrate their prior knowledge and experiences with newly constructed knowledge, and (3) meaningfully control their learning activities. The main thrust of the findings drawn from this study indicates that teachers need to be very aware of students' epistemological orientation towards their mathematical knowledge and conceptual understanding to be able to complement these preferences when designing learning experiences, especially to provide constructivistbased lessons to enhance mathematics learning for students who are epistemologically constructivist oriented. The use of pattern in teaching is a constructivist -based approach, and may be of help in improving the students' conceptual understanding.
Mathematics achievement is an assessment of performance to evaluate learning after giving instruction. conducted a study to determine what factors affect students' achievement in college algebra. The results revealed that students achieve less in mathematics because it is regarded as a difficult subject and is abstract in nature. Their foundation in high school mathematics needs to be really good in order to be ready for college work. The students' mathematical ability must be high in order to obtain good performance in college algebra because learning mathematics is directly related to mathematical ability. They did not obtain the required mastery in the mathematical concepts, which they needed to possess upon entering college. The teaching methodologies related to the students achievement and mastery of mathematical concepts, thus using patterns in teaching may be appropriate for concept building.
Quimbo (2003) believed that education includes measures of the home learning environment and school inputs appropriate at the students level. Results suggest that by effectively providing basic learning materials in schools can help improve the mathematics achievement in the present endeavor as well as future life activities.
The Principles and Standards for School Mathematics recommended the use of materials in mathematical problem solving (NCTM, 2000). Japona (2000) also mentioned that teachers who teach with materials bring life to the students. It can reinforce, if properly motivated, on the students' achievement in understanding the abstract nature of mathematics. If students lack understanding of concepts, they are unlikely to construct the desired algebraic ideas. In his study on visual approach in teaching, it was revealed that visual approach was more effective in increasing g students' achievement than the traditional approach. The use of patterns is related o visual approach as a material in teaching mathematics because it includes pictures or images which will be observed by the students and discover the algebraic concept behind.
In addition, the study of Dadole (2007) on the use of structure representations revealed that the achievement scores of students who used structured representations were as good as students who did not use the faction strips. However, it has a significant effect on the retention scores of the high school students in mathematics. Patterns, like structure representation is another type of material which is used in teaching to help improve students' achievement and understanding.
Furthermore, in the study using a manipulative model conducted by Agot (2013) , it showed that the use of model is better than that of the lecture -discussion method because it facilitates higher order thinking skills and provides students with high content knowledge, which is an effective and feasible option for teachers. The use of manipulative promotes high mathematics achievement among students since it can provide useful and concrete base in doing symbolic work including the equivalence of algebraic expressions. Manipulative models are like patterns. Only, his models are concrete while patterns use pictures, drawing, sketch and illustrations. mathematical expertise. One hallmark mathematical understanding is the ability to justify, in a way in a way in student's mathematical maturity, why a particular mathematical statement is true or where a or where a or mathematical rule comes from (Wiggins, 2014) .
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In addition, the study In addition, the study In of Dadole (2007) of Dadole (2007) of structure representations revealed that the achievement scores of students who used structured representations were of students who used structured representations were of as students who did not use the faction strips. However, Kieran (1992) , students have different perceptions about these symbols, letters and signs. The study has revealed that the problems encountered by the students appeared to have connection with their lack of conceptual knowledge and it might have been result of teaching they experienced in learning Algebra at the secondary schooling level. In patterns, students encounter symbols and signs where perception is measured. This gives them opportunity to make connections from their previous understanding to the present.
Amoo & Rahman (2004) said that students' participation in the instructional process is critical and their perception presents methodological challenges. The knowledge of the way the students think and perceive can aid the teacher to reflect upon and adjust the teaching strategies to enhance students' understanding and achievement. Perception is the way the student's judge, or it is an attitude to an idea or object which determines what they think feel and behave towards that idea or objects. His has something to do with a disposition to act or react in a particular way as the students respond to a situation. In this study, students were asked to give judgment about their experiences with the use of patterns.
Kershner &Pointon (2002) pointed out that students' perceptions of appropriate practices that enable them to succeed in learning mathematics were identified through the use of interviews. Listening to the teacher was recognized as a key practice. These students noted that listening to the teacher was important when the teacher was introducing a new topic, explaining something difficult or giving instructions about a set task. They recognized that to be successful in learning mathematics there is a needed to do more than just listening to the teacher. In patterns, the students give their views about its usage and importance inside the classroom based on the given guide questions.
A study by Campbell, et al., and Haas (2002) showed that teaching strategies had influenced students' perceptions. Students with deep approaches to learning generally demonstrated a more sophisticated understanding of the learning opportunities offered to them than those students with surface approaches. When teachers focused strongly on actively engaging students and creating a supportive environment, the students with both deep and surface approaches focused only on the student -centered aspects of the class. In contrast, when traditional expository teaching methods were used exclusively, students with deep and surface approaches both focused on transmission and reproduction. In using patterns, students are deeply engaged, thus creating a student -centered classroom.
Summary
Some of the studies mentioned in the previous pages were related to the present endeavor which was about mathematical patterns as a teaching strategy. A teaching strategy influenced student's achievement, perceptions and conceptual understanding in the study of Kieran (1992 Table 1 shows the mean and standard deviation of the pretest and posttest scores of the students' achievement. In the pretest, the mean of the control group is 4.29 while the experimental group is 4.03. This means that the students had low scores since the test had 20 items. This could be because they had not remembered what had been discussed during their high school algebra. It could be observed also that the mean of the control group is a little higher than that of the experimental group. In the posttest, the adjusted mean of the control group is 8.02 while the experimental group is 9.55. it can be seen that the experimental group has greater increase than the control group, although it has not reached 50% of the total number of items which is equivalent to 20 points. To determine if the method of teaching had an effect on the students' achievement, the analysis of covariance was used. Furthermore, in the pretest, the standard deviation of the control group is 2.83 while that of the experimental group is 2.88. The results reveal that the students in both groups had dispersed scores. In the posttest, the standard deviation of the control group is 3.25 while that of the experimental group is 3.23. The standard deviation of the control group is greater than the experimental group and both groups have increased and the scores become more dispersed. This means that the students' scores of the control group were more heterogeneous than the experimental group because some had very low and others had high scores. Thus, the students in the way the students think and perceive reflect upon and adjust the teaching strategies to enhance understanding and achievement. Perception is the judge, or it is an attitude to an idea an idea an or object which determines what they think feel and behave objects. His has something to do with a react in a particular way in a particular way in as the students In this study, students were asked In this study, students were asked In to give judgment about their experiences with the use of Kershner &Pointon (2002) pointed out that students' appropriate practices that enable them to learning mathematics were identified through the interviews. Listening to the teacher was recognized as a key practice. These students noted that listening to the teacher was important when the teacher was introducing a new topic, explaining something difficult or giving or giving or instructions about a set task. They recognized that to be learning mathematics there is a needed to do more than just listening to the teacher. In patterns, the In patterns, the In students give their views about its usage and importance inside the classroom based on the given guide questions.
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on Table 1 shows the mean and standard deviation and posttest scores of the of the of students' pretest, the mean of the control group of the control group of experimental group is 4.03. This means that the students had low scores since the test had 20 items. This could they had not remembered what had been discussed during their high school algebra. It could mean of the control group of the control group of is a little experimental group. In the posttest, the adjusted mean
In the posttest, the adjusted mean In Table 2 presents the result of the analysis of covariance of the pretest and posttest scores of the control and experimental groups. The analysis yielded an F -ratio of 7.73 with a Pvalue of 0.007, which is less than the critical value of 0.05 level of significance. This led to the rejection of the null hypothesis that there is no significant difference in the students' achievement scores as influenced by the teaching method. This implies that the use of mathematical patterns had significant influence on the students' achievement. This means that the adjusted posttest mean score of the experimental group which is 9.55 is higher than the posttest mean score of the control group which is 8.02. This implies that using patterns in learning the concepts of functions, sequences and series had significant effect in the students' achievement scores. This finding shows that pattern could effectively provide development of conceptual understanding and supports Quimbo's (2003) study which claimed that the use of mathematical patterns, have help students improved their mathematics achievement. Table 3 shows the mean and standard deviation of the pretest and posttest scores of students' conceptual understanding. In the pretest, the mean of the control group is 3.13 while the experimental group is 2.10. It can be observed that the mean score of the control group is higher than that of the experimental group. This means that the students from both groups showed only a little knowledge on the concepts of functions, sequences and series where they were expected to explain or justify their answers because the total number of points was 25. The control group achieves only 12.5% of the total test points while the experimental group earns 8.4%. In the posttest, the adjusted mean score of the control group is 9.20 while the experimental group is 9.88. The results reveal that the experimental group had greater increase in their mean score than the control group, although it has not reached 50% of the total points. To determine if there was a significant effect of the method of teaching on the students' conceptual understanding, the ANNOVA was used for further analysis.
Meanwhile, the standard deviation of the control group is 2.26 while that of the experimental group is 1.80. This indicates that the experimental group had less dispersed scores compared to the control group. But in the posttest, the standard deviation of the control group is reduced to 2.01 while that of the experimental group, it has increased to 2.68. The standard deviation of the experimental group is greater than the control group. This means that the students' scores of the experimental group became more dispersed compared to the control group. The experimental group became more heterogeneous after the treatment. Table 4 shows the result of the analysis of covariance of the pretest and posttest scores of the control and experimental groups. The analysis yielded an F -ratio of 4.27 with a Pvalue of 0.043, which is less than 0.05 level of significance. This led to the rejection of the null hypothesis that there is no significant difference in the students' conceptual understanding as influenced by the teaching method. This implies that the use of mathematical patterns had influenced the students' conceptual understanding on the topics included in the study. This implies further that working with patterns was a good method of teaching in mathematics because the students' scores in the experimental group had improved. This means that the posttest conceptual understanding of the experimental group of 9.88 is higher than the control group with a mean score of 9.20. This explains that the use of mathematical patterns in class had helped developed a good conceptual understanding of the students on the lesson discussed.
Student's Responses to the Question "How will you describe your experience using mathematical patterns?"
Learning mathematics through mathematical patterns is done through investigation, which means that students will observe and think of the connections between numbers, pictures and figures. Based from these observations, the students will develop a model which represents the whole problem. The following were the students' learning experiences:
a.) Math is fun.
Learning mathematics for many is neither easy nor fun. However, learning mathematics with the use of mathematical patterns caught the students' interest. Thus, the students find joy in doing problem solving.  It is enjoying.  I am just like playing while making connections of the data provided.
b) Math needs tool.
Imagery is a powerful tool for perception and understanding. The use of mathematical patterns used images and figures that help bridge the concrete nature of mathematics to abstract. This means that the students learn mathematics slowly through self-observation, discovery and analysis. It method. This implies that the use of mathematical patterns of mathematical patterns of on the on the on students' achievement. This means that the adjusted posttest mean score of the of the of experimental group which is 9.55 is higher than the posttest the control group which is 8.02. This implies learning the concepts of functions, of functions, of sequences and series had significant effect in the in the in students' achievement scores. This finding shows that pattern could effectively provide development of conceptual understanding of conceptual understanding of (2003) Table 3 shows the mean and standard deviation of the pretest of the pretest of students' conceptual understanding. In the control group is 3.13 while the 2.10. It can be observed that the mean the control group is higher than that of the of the of experimental group. This means that the students from both pretest and posttest scores of the control and experimental of the control and experimental of groups. The analysis yielded an F an F an value of 0.043, which of 0.043, which of is less than 0.05 level This led to the rejection of the null hypothesis that there of the null hypothesis that there of significant difference in the understanding as influenced by the teaching method. This by the teaching method. This by implies that the use of mathematical patterns had influenced of mathematical patterns had influenced of the students' conceptual understanding in the study. This implies further that working with patterns in the study. This implies further that working with patterns in was a good method of teaching of teaching of in students' scores in the experimental group had improved. in the experimental group had improved. in This means that the posttest conceptual understanding experimental group of 9.88 of 9.88 of is higher than the control group with a mean score of 9.20. This explains that the use of 9.20. This explains that the use of mathematical patterns in class had helped developed a good in class had helped developed a good in conceptual understanding of the students of the students of discussed.
Student's Responses to the Question your experience using mathematical
Learning mathematics through mathematical patterns through investigation, which means that students will observe and think of the connections between numbers, pictures and of the connections between numbers, pictures and of figures. Based from these observations, the students will develop a model which represents the whole problem. The helps me think well because the classroom atmosphere is silent. At first I just laugh because there is less talk from the instructor but it helps me understand the discussion. It is more or self-discovery and analysis. But I realize that there is a great advantage in thinking by myself and be able to share my own understanding to my seatmate.
The students enjoyed the activity with the use of patterns and enable them to think deeply because they were given time to think and analyze. This implies that the use of patterns was really effective in improving students' performance. Table 5 presents the students' belief in the usefulness of mathematical patterns in learning mathematics for other learners. More than sixty percent (64.52%) of the total participants believed that mathematical patterns were of help to other learners while thirty five percent (35.48%) did not believe that it was useful to other learners. This indicates that majority of the participants believed that the use of mathematical patterns would be of help to other learners. The use of mathematical patterns was found effective in improving students' performance. It was recommended to other learners because it is helpful in developing new skills which is useful in the formulation of new concepts and ideas.
a) Critical Thinking  The use of mathematical patterns helped develop students' critical thinking and analysis of practical problems. And given enough time to perform the task, students may be able to perform better.  Yes, because it allows us to improve our own thinking by ourselves.  Yes, but maybe if they are given enough time. The time is very short.
b) Conceptual Understanding
 Mathematical patterns helped improved the students' conceptual understanding. Conceptual understanding is the key component of mathematical expertise. This is the ability to justify, in a way appropriate to the students' mathematical maturity.  Yes, because they may learn the way I learn and it might be easier for them to understand the topic.  Yes, but not sure, students are different.  Yes, because our previous understanding from high school was activated and able to connect from it.  Yes, because the basic was used to help us understand the concept of algebra.  Yes, because it might be difficult for us, but for them it would be easier and they can learn better.  Yes because we are allowed to explain our ideas and present to our classmates.
However, there were some who did not believe in the ability of mathematical patterns to help other learners because of its content difficulty of the activity and due to less classroom discussion.  No, because it is very difficult for a learning to take place without the constant talk and discussion of the teacher about the lesson.  No, because I don't even get it myself how much more the other students.  No, because we are expected to answer even if we don't have any discussion yet.
Majority of the students' responses indicated that the use of patterns was of help to other learners because it was also of help to them as shown in table 7 . Thus, the use of mathematical patterns, which allowed students to become part of the learning process, was commendable to other learners.
Findings
Based on the analysis, the following are the findings: a) There is a significant difference in the students' achievement and conceptual understanding scores as influenced by the teaching method which is the use of mathematical patterns. The students in the experimental group who were taught using the mathematical patterns performed better than the control group where lecturediscussion method was used. b)The students in the experimental group find mathematical patterns enjoyable and interesting, which allows them to develop their critical thinking and make mathematics learning easier for them. In addition, students believed that the use of mathematical patterns id helpful and useful in understanding mathematical concepts not only for themselves but also for other students.
Conclusions and Recommendations
This study concluded that the use of mathematical patterns have caused better students' achievement and conceptual understanding than the lecture -discussion method and it is an acceptable method of learning by learners.
The researcher then recommends that mathematics teachers may use mathematical patterns in their classes to help students improve achievement and develop conceptual understanding in mathematics even for pre-school, elementary and secondary level. School administrators may motivate mathematics teachers to use mathematical patterns for classroom instruction especially in pre-school, elementary and secondary levels where all foundations of mathematics were first discussed. School administrators should expose mathematics teachers to the use of mathematical patterns through in-service training and similar studies may be conducted by other researchers who wish to investigate the use of mathematical patterns in the classroom considering other factors like student's mental ability, academic level, other disciplines and increase of time span of the study. 
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